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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte battery excellent in high rate 
discharge performance while assuring high security obtained by using a normal temperature 
molten salt for a nonaqueous electrolyte, having a high operating voltage and excellent in 
preservation performance. 

SOLUTION: In the battery using the nonaqueous electrolyte mainly composed of the molten salt 
containing lithium salt and having a positive and a negative electrodes, an oxide burned body 
which has a layered a~NaFe02 type crystal structure and is expressed in a formula 
LiaMnbNicCod02 (wherein 0<a<1.3, |b-c|<0.03, 0<d<1, and b+c+d=1) is mainly used for a positive 
active material constituting the positive electrode. 
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Sm, Eu, Tb*£&mfbtlZ>&, r ft <b £*l 

±»-&UTfflV^Tfc KfrXh, Al, Mg, T 

1, V, Cr, Fe, C u , Zn, G a , In, Sn, 

[0041] - 

F4, LiPFe, LiC104, LiCFaSOa, 
LiN (CF3SO2) 2, L i N '(C2 Fs SO2) 

2, LiN (CF3SO2) (C4F9SO2) , Li 
C (CF3SO2) 3, LiC (C2F5SO2) 3* 

[0 0 4 2] 

**«Mf^!lf^io4«li, 0. l-3mo 
»so. imo i/i*»icft5t, «*R8«:i s **' 
^#**S3mo 1/1 SrttiSt, 



(6) 4#BB 2004-273168 

70 

#e>tf. #*®»«<aSxffiffi#*i^>7 M- sr. tin 

fill, 0. 5-2mol/10BlT'ife5:^siil 
[0 0 4 3] 

D^fuytw k, y u^hu/u, #y 

U/^^y^ — , ^ ^ y /um^y^-, T^U^T; 
[0 0 4 4] 

J:v\ rrT\ MIB«IHHKfe LTtt, -*£(c#7kmft? 

jM4*s*>*fc*, aa»*^#r*s fc#*m«wtdsgiyc 

km; jl^/k y ^g^^vu^ ^/k y ^v^fvv 
mbv (n)7/^oy^) , yx»hy ( h y 7^ 

. v\ ztib\*Wiiiix*m^xi>£<. 2«»±a*urffl 

[0 0 4 5] 

tt. ^sy f^^fic^it 1 0 

50 Sjb*tt««c«ttfcW*«Mf«*«r* 6 r t * "Ttfi ft 



77 

tft-C*)5ft«ffi«!«i: LTIi, WO2, M0O2, T 
i S2, L i 4/3T i s/3 O4 , LixTi 

5/3-yLy04 ( L it 1 ffi£t±<D T i RXlO *Rfc < 

2-1 6&<DS3rO*>5. 4/3^x^7/3-0 
fe!9, 0<y<5/3ffc5) if^lf P>il5^, # 

IwL I 4/3T i 5 / 3 O 4 , L i xTi5/3-yL 

[0 0 4 6] 

BUfEL ixTis/3-yLy04 TS^Hi^ f^/U 

a*a«:*r5iwb«**ff t it, l i x t i 

5/3-yLy04 (Ltt 1 1»±(0T i S(J«OS:l»< 

2—16^05c^, 4/3^x^7/3, 0 ^ y ^ 5/ 
3) T*SH*^t*^/wS«iS**rS»ftftJ**frSr 

[0 0 4 7] 

HT\ ffl&7C9jiL <b LTI*, Be, B, C, Mg, A 
1 v Si, P , Ca, S c , V, C r , M n , F e , C 
o , Ni > Cu, Z n , G a , G e , As, S e , S 
r, Y, Z r , Nb, Mo, Pd, Ag, Cd, In, 
Sn, Sb, Te, Ba, La, Ta,W, Au, H 

[0 0 4 8] 

ffi, AS, -fe^u-^^&«*Six5*«***, ^ 
b ft y aortic Atu, ScV^-CWfcffl 

coj;?^, _jE«, AS, -fc'^— **r, -jEffiiRjWffl, A 

[0 0 4 9] 

«MEjE«*5J:tfA*f4, *»***»-e*5JttE»*ft 
[0 0 5 0] 

±#*»«B , AitJMB. 

,u, TA^S-frA, «, &«) &JRf«jft, aSmttir 
7;^ ^»»*«)Wtttf»* l M^fcll^iabco^ 



(7) 4#B82 0 0 4-2 7 3 1 6 8 

[0 0 5 1] 

f*, iE«*fcttA«^«aW-»LTl-5 OtiW 5 
»*L<, Wc2M%-30li%^»*U\ l*i 

[0 0 5 2] 

y-r— (E P DM) , ^/W^WbEPDM, uyy 
^^^rfA (SBR) , ^y*=f^*co^A5*ttS:* 

im*.tzt*2msui<Dm&mk Lxm\,^zzt&x 

tl:»LTl-5 0lt%j5S»*L<, #(C2-3 0S 
[0 0 5 3] 

iE«flHfclt4fettA«S*K, *«ffl*5J:t«*#»«r h 

[0 0 5 4] 

S^7^, A 1 - Cd^Offc SSrtt, 
[0 0 5 5] 



-7- 



(8) 



2004-273168 



13 

&mm$km& t Lx\t. >&5zm\z&^x&fexh 

#*LV\, ttB*Bft*#0. 2/imRaWi 

k«t#to*ftttt*hfct©ift6, J:o^> 

[0 0 5 6] 

(2l*60J 1 ) 

fc, Affi2tt\ ft«£*«2 l*Sft1fft«ft:2 2±^»* 

[0 0 5 7] 
[0 0 5 8] 

i«<0a-NaFeO2a8ft«aSrtU LiMn 
0. 1 6?Ni 0. 167CO0. 6 6 7 O2 i8LESc"C3£ 

[0 0 5 9] 



14 



ft. £ttU 3E«ft4Hl 1©*S« S 0. Immt45«t 
[0 0 6 0] 

&ftBls|-4: ITOL i 4/3 T i 5/3 O4 t, *S®#J 

#2 2 0tfElCfe*Lfcft, «*IU A«*»2lJ»S 

5A«2«r#*i. 
[0 0 6 1] 

4) ■c**tt5«5t«:»o2 < ff«r^ y u-h-e/^- 
£- 3 mSx*— -fe > h 5 3c ^ y — /w^fS^^ill L . 

2(7 ^^d> v HJ?L*5 0%, S^23^n^ ill 
2. 5 2g/m 2 ,SM8 9#/10 0ml) CM 

y^-««r»ricu aS6 o'c-es^raRSis^o a 

-fe^u— * 3te, J¥£ 2 4 * * ci V, III 3. 04 g 
/m 2 , 1 0 3g>/l OOml-CfcD, y 

30 [0 0 6 2] 

* [<b4] 



H 2 C=CH 



0 



9 H 3 



-0— CH 2 — C— CH 2 — 0 — 
CH, 



H 2 C=CH 



?H 3 

— C — 0— CH 2 — f— CH 2 — 0 
0 CH 3 




( CH 2 ), 



[0 0 6 3] 

iH4lt lEm&Ml 1 t*8i*»2 1 fc£*t[6]£ii\ 
-t^Bntc-k^w— * 3 fegfiU lEffiK ir^u— *3, 

[0 0 6 4] 

(EMI + ) i:fh77/^o*^t^ (B 



50 



F4-) (EMIBF4) I:, l^e 

;K7) L i B F 4 fc»W*-fr5wi:fcJ:0»fc. 
[0 0 6 5] 

£^!7^>^5-Cffi3¥4£:«V\ -toE**}*®*!;: «t 
OWlLLfc. 



15 

[0 0 6 6] 
[0 0 6 7] 

(HIM 2) 

Py + ) tB*4-frbte*ftWLmM& (BPyB 

F4 ) \Z y l^eyUCDL i B F 4 Lfc t^JEV^c 

[0 0 6 8 ] 
Ottt« 1 ) 

h Srfrffilt 1 : 1 X*m& Ufc«**jWt 1 y 2/ h 
/MC l^e/u^L i BF4 «rS*¥Lfct^>S:fflV^fc£iL 

[0 0 6 9] 

0UMI2) 

o - N a F e O 2 SefliJISrf I, LiMn 
o. sNio. 5 02E^^tl5iM«MlE 



(9) #B8 2 004-273168 

16 

fctMt*l2i1-* e 
[0 0 7 0] 
(ifc&#J3) 

jE«S*JttLT, LiCo02^^f::^^^ 

«*Sr»fc. ^;h,£tt:©fifa3 £iTSo 
[0 0 7 1] 
/O 0tt8«4) 

h 1 : 1 T*?S^ Lfc»*««E IV yh 

MZ y l*/U<DL i BF4 *rjg*PLfcfcO«:ffll\ IE® 

f§feiS<hur, LiCo0 2 ^v^:^»v^(t 

«r»fc. rtt«rJt««ffll4 ti"5o 
[0 0 7 2] 

2Xt^Jt««ftl'-4^fflV^c*7K«« 

20 [0 0 7 3] 
[Sell 



-9- 



17 



(10) 



ttN 2004-273168 
J8 



»~ 
m 

H 






Si s 

CM j CO 


CO ! o 


go S lo 
i- l eg 


OJ | S 
CM | CO 


{m 


co \ 


cr> • oj 
co" 1 od 


co 1 


tri 1 © 

T— , OJ 


in * co 
oi | cb 

— , *T 


in * cp 

CM | CM 

co • r- 


« 

a- 


^ I "M" 
co 1 <o 


co ! co 
o 1 CO 


J£ j J 

CO 1 GO 


[ oj 


m 1 ir> 


in J ^~ 

GO 1 CO 


« 

ft- 


r- j ^ 
o> J ~ 


o ; ^ 

CO j ~ 


co ; °> 

oi | ^ 


in ; P 


co j ~ 


sjs 


ty 
m 

■a 

SE 


> : > 

CM | to 

1 } ! 

> • > 

OJ ' CO 


>•» > 

cvi j in 

t 1 i 
> . > 
cvj J co* 

i 


> : > 

cvj | in 

i | i 

> . > 
cm ] co 


> ; > 

cvj | in 

i | t 

> . > 
oi | co 


> I > 
cm, | in 

i | i 

> . > 

OJ j CO 


1 1 1 

> . > 

CM J CO 


H 

e 


CM 

o 

© 

6 
O 
O 

• 

6 
Z 

o" 
c 
S 
□ 


(VI 

o 

» 

6 
o 
a 

« 

d 

« 

6 
c 

*_J 


N 

O 

o 
o 

d 
o 
o 

r~ 
o 

d 

© 

d 
c 


o 

if) 
d 
Z 

ID 

d 
C 

—1 


o* 

o 
o 

Lj 


N 

o 

— J 


« 

WW 

ML 
TTT\ 


uT 

DD 
Lj 
1 

uT 

. CD 

s 

LU 


•r 
LU 
CO 
_J 
I 

u. 

< CD 
>» 
Q_ 
CO 


uT 

CO 

12j 
O 

LU 

Q 

LU 


uT 
CD 
-J 
1 

uT 

CD 


uT 

CD 
— 1 

iiT 


uT 

CD 

'3 
i 

o 

LU 

o 

o - 

LU 


£] 
0 


s 


<M 
•£3 
» 

s 


■* — 

& 


CM 

±i 


CO 

ii 


Si 



[0 0 7 4] 



mAT\ 3e«»ft«tUfc. JE*«0»Jh«EEtt, 



(11) 



2004-273168 



19 

&!h®£ : 2. 7V ;fltt»jfc«BE : 1. 2V (A) , 
X\Z, 3tm,1fe±mJ£ : 3. IV; ft®j|*lbffiEE : 1 . 5 

v (B) £Lfc e att«©*ih«Elc:oi*-c* a 1*1;: 
^fi:<htfc 0 2:teJ:OTfc|fc*»i 
[0 0 7 5] 

2. 7 V ; Stm&itmJE : 1. 2 V t Lfc (A) 
Idfc^TI*, jEffi«tifctt2. 7V-4. 2V (v.- s. 
Li/Li + ) rat'ifU All«ffcttl. 5V (v. 

s. M/Li + ) »ia-e«i»i-5. ^m^itm 

EE : 3. IV; tt«»Jtflffi : 1. 5 V £ Lfc (B) CO 

JE«*ffitt3. OV-4. 6V (v. 
s. Li/Li + ) r«1t«U fcWMfclil. 5 V 

(v. s. Li/Li + ) MfiTi#f5o 

10 0 7 6] 

(ff*tt«Kft) 

2&J:uqt&m*l'-4lco^T > K4i 
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[0 0 7 7] 

*3MI«fti, 2*5<tt^itett»i^4^ov^r, H?fi 
i o o < c-c3«Fra»#«a«a-c2 m«t 

tf«»»S«{t*tt WD *5J:V W2) {c£9 3lffl 

[0 0 7 8] 

[*1] 

*20 



1 - 



x 10 0 



[0 0 7 9] 



1X2} 



(«ft»S«ft) = : X 10 0 



[0 0 8 0] 
[0 0 8 1 ] 

isi 0 o%*m*>tis **fettja*t>(stf 1 0 o%jfts»6 

[0 0 8 2 ] 

Srffl^fcJfcftttffil EMWC'«^LiCoO 
2 (*1/#5£L i.MnbNicCod02 fCfcl^T b + 
c + d = l N d = l tLfctOlcftS) fcJHV*fcJttfc« 



«14 irSrit^S^ «#*>iK*»«tttettra*-C*>S. 

<0 [0 0 8 3] 

Wi"5 0 £"f\ IEttS*Klc:«*«>L i C0O2 Srffl^ 

«Lfctt«fR*fflv^feitfii«ffi4<75K*»«ttlfe^it 
Jt^m?6l3co»^gfe®ttffili, 5 7-5 9%ifilr^l; 
50 *SrfflV^fc*jcfcv^Ttt, LTxf uy^ 



-11- 
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hk^^*-**- hoa^«jJtlCL i B 
F 4 «r«»Lfc«»«*JHv^M:tt«Ji!l l o»#Wtt 

[0 0 8 4] 

[0 0 8 5] 
[0 0 8 6] 

— *&$;5£L i a Mn b N i c C o d O2 WSV^T d 
= Oi:Ltt)^ffi^t^L iMno. sNio. sO 

[0 0 8 7] 

v\ lESfflHMtfciL i C 0O2 ^ m^ititeimfiL 3 \zio 
V^Ttt, iEffi«ffidS2. 7V-4. 2 V|8]-e«M*LT^ 

5 (a) o*j«*frrttK»^*^ea*w*i*i 

3%£JfctfcW«V^>K:»U iE«mtt* s 3- OV-4. 

6 VP^-C#M£LTl^ (B) OjEtktftft-Cttiiafi* 

jE««fifc*:4. 5V«±T^B$t5i:§#tti 30 
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(b) co^^scm*^4 : l^v^Tt>^aM^^#^<oiBJftm^i 

[0 0 8 8] 

K±OifcA*fe % *»W(wAixtf, ffiWtttttttedft 
[0 0 8 9] 

I jEffi 

I I jEm&M 

1 2 UEffijRm# 

2 AS 

2 1 ^ffi^SJ 

2 2 Affimmft 

3 ir/Nl/— ^ 

4 mu 

5 4k«»K**7^/uA ■ 



[Ell] 



